Multi-drug delivery system based on alginate/calcium carbonate hybrid nanoparticles for combination chemotherapy.
A facile strategy to prepare nano-sized drug carriers for co-delivery of multiple types of drugs in combination chemotherapy was developed. Inorganic/organic hybrid alginate/CaCO3 nanoparticles were prepared by co-precipitation in an aqueous solution under very mild conditions. A hydrophilic drug (doxorubicin hydrochloride, DOX) and a hydrophobic drug (paclitaxel, PTX) were co-encapsulated in the hybrid nanoparticles. For comparison, PTX loaded nanoparticles and DOX loaded nanoparticles were also prepared. The measurement based on dynamic light scattering indicated all nanoparticles had a mean size less than 200 nm with a relatively narrow size distribution. The morphology of the nanoparticles was observed by TEM. The in vitro drug release study showed that the release of DOX and PTX from the dual drug loaded nanoparticles could be effectively sustained. The tumor cell inhibitory effect of the drug loaded nanoparticles was evaluated in HeLa cells and MCF-7/ADR cells. The dual drug loaded nanoparticles exhibited significantly enhanced cell uptake and nuclear localization as compared with the single drug loaded nanoparticles. As a result, the dual drug loaded nanoparticles had a significantly enhanced cell inhibitory effect, especially for drug resistant tumor cells. These results indicated that alginate/CaCO3 hybrid nanoparticles have promising applications for the co-delivery of drugs with different physicochemical properties in combination chemotherapy to overcome multidrug resistance.